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CHANGES IN THE CONTENT OF MOLECULES OF MIDDLE MASS IN ANIMALS IN CONDITIONS 
OF SERIOUS INJURY ON THE BACKGROUND OF POISONING BY SALTS OF COPPER AND ZINC
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SUMMARY. Trauma of various degree of severity is accompanied by severe endotoxicosis, which increases with the 
injury severity. Excessive ion exchange of copper and zinc also causes an increase in the level of molecules of middle mass.
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Introduction. Injuries in the modern world is 
one of the leading health problems. Each year 
about 5 million people in the world and more than 
30 thousand people in Ukraine die from their lives 
as a result of injuries. The most widespread trauma-
tism is among children and persons of working age. 
Trauma is one of the main causes of mortality of 
the young and most able-bodied population. Along 
with this, the territory of Ukraine is exposed to sig-
nificant influence of adverse environmental fac-
tors, among which the leading place is allocated to 
the salts of heavy metals. If in the industrial regions 
of Ukraine (central, southern and eastern) in the 
soil and water dominated cadmium, lead and stron-
tium88, then copper and zinc predominate through-
out Ukraine, in particular in non-industrial regions. 
A clear evidence of this is the data on the excessive 
accumulation of copper and zinc ions in living or-
ganisms inhabiting the reservoirs of the Ternopil 
region, and exceeding the MMM by copper ions in 
the drinking water of the city Ternopil in 20 times, 
and by zinc ions in 3 times, as evidenced by the En-
vironmental Monitoring Program Ternopil region 
for 2006–2010 years.
The aim of the study – to establish the peculiari-
ties of the development of endogenous intoxication 
after the simulation of skeletal trauma of varying se-
verity in the presence of excess copper and zinc salts 
in the body.
Materials and Methods. Experiments were per-
formed on non-linear white male rats weighing 180–
200 g. Chronic intoxication with copper and zinc sul-
fates was carried out according to the method of 
Zasekin (2001) by daily administration into the sto-
mach through a probe of their solutions in a dose of 
5  mg/kg-1  in terms of metal once a day. After 
14 days, in conditions of thiopental-sodium anesthe-
sia (40  mg kg-1 of body weight), animals simulated 
skeletal trauma of varying severity. The control 
group was animals that simulated skeletal trauma 
without poisoning heavy metal salts.
After 1, 3 and 7 days of the post-traumatic peri-
od, the animals were withdrawn from the experi-
ment under conditions of thiopental-sodium ane-
sthesia (60  mg kg-1 – body weight) by total blood 
flow to the heart. To assess the level of endogenous 
intoxication in serum, the content of fractions of a 
molecule of average mass at a wavelength of 250 
and 280 nm was determined.
Results. An important element in the patho-
genesis of traumatic illness is the development of 
endotoxicosis. In the bridge MMM254 in both expe-
rimental groups significantly increased to 3 days, 
which was proportional to the severity of the injury, 
followed by a decrease of up to 7 days.
Skeletal trauma of various degree of severity 
was accompanied by pronounced endotoxicosis, 
which became more severe as the severity of the in-
jury increased. Excessive ion exchange of copper and 
zinc was accompanied by a greater increase in the 
level of endotoxicosis. The severity of these moves 
grew against the background of injuries of moderate 
and severe degrees. Compared to animals without 
additional intoxication after an average grade injury, 
the content of MMM fraction 250 in blood was sig-
nificantly higher in 1 and 7 days (14.2 and 13.2 %, re-
spectively, respectively, p<0.05), and the content in 
the blood of the MMM fraction 280 – with all terms 
of observation (on average 15.3 %, p<0.05). After se-
vere trauma, the content of both fractions of MSM 
was significantly greater only after 1 day of the post-
traumatic period (p<0.05).
Conclusion. Thus, an injury of varying degrees of 
severity is accompanied by severe endotoxicosis, which 
increases with the severity of the injury. At the same 
time there is a natural increase in the content of MMM 
of both fractions by the third day with the subsequent 
decrease to the seventh. Excessive intake of copper 
ions and zinc also causes an increase in the level of en-
dotoxicosis, which was most noticeable after a trauma 
of moderate severity at all time of observation and af-
ter severe trauma after 1 day of post traumatic period.
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ЗМІНИ ВМІСТУ МОЛЕКУЛ СЕРЕДНЬОЇ МАСИ У ТВАРИН В УМОВАХ ТЯЖКОЇ ТРАВМИ  
НА ТЛІ ОТРУЄННЯ СОЛЯМИ МІДІ ТА ЦИНКУ
©О. Є. Копач, Г. А. Крицька, О. Є. Федорів, Н. А. Мельник
ДВНЗ «Тернопільський державний медичний університет імені І. Я. Горбачевського МОЗ України»
РЕЗЮМЕ. Травма різного ступеня тяжкості супроводжується вираженим ендотоксикозом, який із зростанням 
тяжкості травми стає більшим. Надмірне надходження іонів міді та цинку теж викликає зростання рівнів МСМ250 та 
МСМ280.
КЛЮЧОВІ СЛОВА: політравма; цинк і мідь; молекули середньої маси; ендогенна інтоксикація.
ИЗМЕНЕНИЕ СОДЕРЖАНИЯ МОЛЕКУЛ СРЕДНЕЙ МАССЫ У ЖИВОТНЫХ В УСЛОВИЯХ 
ТЯЖЕЛОЙ ТРАВМЫ НА ФОНЕ ОТРАВЛЕНИЯ СОЛЯМИ МЕДИ И ЦИНКА
©А. Е. Копач, Г. А. Крицкая, О. Е. Федоров, Н. А. Мельник
ГВУЗ «Тернопольский государственный медицинский университет имени И. Я. Горбачевского МОЗ 
Украины»
РЕЗЮМЕ. Травма различной степени тяжести сопровождается выраженным эндотоксикозом, который с 
ростом тяжести травмы становится больше. Избыточное поступление ионов меди и цинка тоже вызывает рост 
уровней МСМ250 та МСМ280.
КЛЮЧЕВЫЕ СЛОВА: политравма; цинк и медь; молекулы средней массы; эндогенная интоксикация.
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